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Abstract +: Effects of ZnO and stearic acid (I) on the kemtics of 
S addition to SKB caoutchouc without accelerating agents 
and in mixtures containing such accelerating agents as 
mercaptobenzothyazole (II) and diphenylguanidine were 
investigated. ZnO does not affect the above reaction of 
mixtures of SKB from which the traces of caustic were 
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removed ani which contained no accelerators. In the 
mixtures with II 200 causes retardation and with I 
Causes acceleration of the addition reaction of 3 with 
caoutchouc. In the presence of ZnO, zine sulfide is 
formed during vulcanization with the reaction being 
further promoted by neozone D ami I. 
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SOV/138-58-7-2/19 
Dogadkin, B.A. » Bytingon,. I.I., Tarasova, Z.n., Khronov, 
M.K., and Strel'nikova, N.P. 


The Use of Alkylphenolaldehyde Sulphide Resins for 
Increasing the Adhesion and Strength of Bonds in Products 
Made from Butadiene-styrene Rubber (Primeneniye alkil- 
fenolal'degid sul‘fidn ykh smal diya powysheniya kleykosti i 
prochnosti svyazi v izdeliyakh iz butadiyen-stirol' nogo 
kauchuka) 


Kauchuk i rezina, 1958, Nr 7, pp 5 - 10 (USSR) 


Alkylphenolaldehyde sulphide resins increase the adhesion 
of butadiene-styrene rubber (Ref 1). These resins are 
obtained by treating the condensation product of n-tert.-~ 
butylphenol and formaldehyde with SCl, or 8,Cl, in an 


alkaline medium. The condensation product was dissolved 
in dry dichlorethane and a 20% solution was treated at a 
temperature equalling its boiling point with SCl,, diluted 


in an equal amount of dichlorethane. The boiling mixture 
was agitated for 90 minutes and the dichlorethane 
distilled in a vacuum at 60, C. The softening point of 
the forned resin = 55 =~ 55 “C. On further heating to 

135 ~C, the softening point increased from 70 to 120 °c. 
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The initial condensation product had an average molecular 
weight of 260 and the following composition: 75.0% C, 
9.2% H, 15.8% 0. The molecular weight of the end product 
= 989 and had the following composition: 73.0% C, 
8.0% H, 12.1% 0, 6.3% S. The disulphide resins B were 

: prepared by treating the condensation product of alky- 
phenol and formaldehyde with 5501, in substantially the 


Same way as alkylphenolaldehyde monosulphide resins. The 
molecular weight of this resin = 589 which was approx- 
imately equal to the calculated value (585). Sulphide 
resins C were prepared from alkylphenol formaldehyde 
lacquer resins Nr 101 (VfO wKhP 2196-50) which is prepared 
by condensing n.-tert.-—butylphenol with formaldehyde in 
an alkaline medium, and subsequently neutralising it with 
H,S0,, and hardening at 140 “GC. The physico-mechanical 
properties of adhesives based on butadiene-styrene rubber 


Card2/5 SKS-30A containing sulphide resins and vuleanised in the 
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absence of sulphur or accelerators for 60 minutes at 

143 “CG, are listed (Table 1). Sulphide resins increase 

the degiee of vuleanisation but alkylphenolaldehyde resins 
decrease the degree of vulcanisation of mbbers based on 
SKS-30A (Table 2). The sulphide resins impart to the resins 
high moduli and a high degree of break-strength. Sulphide 
resins have the same degree of thermal stability and 
resistance to ageing as rubbers not containing these resins 
or phenolaldehyde resins. 60% of the total amount of 
sulphur, introduced into the rubber in the form of a 

resin, 1s chemically bound to the rubber. Sulphide resins 
also strengthen the rubber. From Table 3, it can be seen 
that the sulphide resins increase the dynamic modulus, 
internal friction and the strength of the rubbers. The 
effect of mlphide resins on the adhesive properties of 
adhesives based on SKB-30A is shown in Figure 2 and 

Table 4. An increase in the content of sulphur and 
accelerators (up to 5-10%) results in increased efficiency 
of the rubbers (rigure 3). The degree of deformation was 
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various layers and a very strong layer is formed in the 
contact region. Sulphide resins are very good adhesives. 
An increase in the strength of the bond of the vulcanised 
rubbers is achieved without lowering the adhesive 
properties. The investigated alkylphenolaldehyde resins 
inhibit the vulcanisation of rubbers and thus decrease 
the strength of the bonds. Resins which Simultaneously 
decrease the degree of vulcanisation of the rubbers as, 
for instance, resin nr 101, decrease also the strength 
of the bonds of the rubbers. 
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There are 3 Figures, 4 Tables and 6 references, 2 of which 
are English and 4 Soviet. 
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69-20-1-7/20 


Dogadkin, B.A., Kuleznev, V.4., Tarasova, Z.N. 
Seth iateant 


Formation and Properties of Interpolymers of Natural and Butadi- 
ene-Styrene Rubbers (Polucheniye i svoystva mezhpolimerov na- 
tural'nogo i butadienstirol 'nogo kauchukov) 


Kolloidnyy Zhurnal, 1958, Vol. XX, #1, pp 43-51 (USSR) 


The coplastication of natural and butadiene-~styrene rubbers 
by milling on a cold mill leads to the formation of an inter- 
polymer containing 30% of the natural rubber introduced. The 
plastication was carried out on a specially constructed micro- 
mill in a hermetic casing. The milling was done in an at- 
mosphere of purified nitrogen. The rubbers were preliminarily 
purified by hot acetone (natural rubber) or hot methanol (Bu- 
tadiene-styrene rubber). The values for the characteristic 
viscosity and plasticity during milling are represented in 
figures 1 and 2. To prove the formation of an interpolymer 
during milling, several methods were used. In one, fractional preci- 
pitation,aselective precipitator had to be found; used was.a 
binary mixture (1 : 4) of benzene-methylethylketone, in which 
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butadiene-styrene rubber dissolves completely, whereas natural 
rubber does not dissolve. For comparison the milled polymers 
were also dissolved. The solution was then separated, evapora-~ 
ted, and the content of natural rubber determined by an Abbe 
refractometer. Fig. 3 shows that in case of separately milled 
polymers the natural rubber begins to dissolve after 40 min, 
For selective vulcanization, polychloro-compounds were used, 
which do not vulcanize natural rubber. As an activator, ZnO and 
PbO in two parailel experiments was employed. The results have 
shown that 20-26% of the introduced natural rubber is being 
bound during plastication. The characteristic viscosity depends 
on the ratio of the rubbers in the mixture. Fig. 5 shows, that 
the values for the viscosity of the jointly milled polymers are 
higher than the corresponding values of the separately milled 
polymers. The investigation of the physical-chemical proper- 
ties of the vulcanizates shows that the mixtures of natural and 
butadiene-styrene rubbers have a higher resistance to aging than 
natural rubber alone. The resistance to breaking, relative 

Card 2/4 stretching and deformation is also dependent on the composition 
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of the mixture. An adhesive film made from interpolymers in- 
creases the binding strength between natural and butadiene - 
styrene rubbers when placed between them. It is supposed that 
the segments of the molecules of the natural rubber in the 
interpolymer, which are connected with the butadiene-styrene 
rubber by chemical bonds, penetrate easily into the natural 
rubber. The same is true for the segments of the butadiene- 
styrene rubber of the interpolymer, which penetrate into 
the butadiene-styrene rubber. The results of the tests for 
resistance of the connections by interpolymer adhesive films 
are shown in table 2. 

There are 9 figures, 2 tables, and 7 references, 3 of 

Card 3/4 which are Soviet, 4 English. 
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TITLE: 


The Action of Metallic Oxides in the Vulcanization of Rubber 
by Tetramethylthiuram Disulfide (Deystviye okislov metallov 
pri vulkanizatsii kauchuka tetrametiltiuramdisul'fidom) 


PERIODICAL: Kolloidnyy Zhurnal, 1958, Vol XX, #1, pp 124-127 (USSR) 


ABSTRACT: In the article, the vulcanization of rubber at 143°C and 
100 atm is investigated. The interaction of tetramethyl- 
thiuram disulfide with rubber under these conditions leads 
to its reduction of dimethylthiocarbamic acid, which, with 
zinc, becomes zinc dithiocarbamate. Figure 1 shows that in 
the process of vulcanization, part of the sulfur is separa- 
ted again from the rubber. This separation is caused by the 
formation of volatile products. In the presence of zinc 
oxide, the formation of volatile products is considerably 
reduced. The stable zinc salt causes increased structuri- 
zation and a fall in the effect of reversal of vulcaniza- 
tion. 


There are 4 figures, 1 table, and 6 references, 5 of which 
Card 1/2 are Soviet, 1 German. 
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TITLE: The Structure and Properties of Rubbers Produced in Irradiation 


Vulcanization (Struktura i svoystva rezin, poluchennykh pri 
radiatsionnoy vulkanizatsii) 


PERIODICAL: Kolloidnyy zhurnal, 1958, vol XX, Nr 3, pp 260-271 (USSR) 


ABSTRACT: The. vulcanization of rubber products by different nuclear 
radiation sources has aroused great interest in the last 
years. The irradiated rubber products usually show better 
mechanical and chemical properties than those vulcanized by 
present methods. Rubbers of the types SKS-30A, SKI, SKB, 
and natural rubber were tested.. The samples were irradiated 
in_an atomic reactor or by a Co°° source with a dose of 
107-108 r. The investigation of the infrared absorption 
spectra has shown that in the 5.8, field a broad absorption 
band corresponds to the carbonyl groups of acids, aldehydes, 
and ketones. In the 2.84 field the absorption band of 
the hydroxyl groups is shown. The density of the network 

formed during irradiation vulcanization is determined by 

Card 1/3 the energy dose absorbed, by the type and the composition 
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of the rubber, carbon black and antioxidant, as well as by 
the irradiation conditions. The number of cross bonds per 
100 eV in an air medium isg;12 in extracted butadienstirol 
rubber; 4 in extracted natural rubbers; 2.5 in technical 
SKS-30A. The structurization effect is increased by an in- 
crease in temperature, and decreased in the presence of an 
inhibitor (phenyl- -naphthylamin). A correlation has been 
found between the relative rate of Chemical stress relax- 
ation and the density of the vulcanizate network which is 
due to the formation of C-C bonds during irradiation. The 
degree of crystallization in the rubber decreases when the 
irradiation doses are increased. At a dose of 20-30 , 106 r 
the crystallization is the same as in sulfur vulcanizates of 
similar network density. Compared with sulfur vulcanizates, 
the irridiation samples show an aging resistance 4-5 times 
higher at 130°C, a lower residual deformation, a low hy- 
steresis, a high temperature resistance, etc. 

There are 12 graphs, 6 tables, and 8 references, 5 of which 
are Soviet and 3 English. 
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TITLE: on the Chemical Interaction of Sulfur and Carbon Black (0 


khimicheskom vzaimodeystvii sery § sazhey ) 
PERIODICAL: Kolloidnyy zhurnal, 1958, vol XX, Nr 3, pp 272-278 (USSR) 


ABSTRACT: The chemical interaction of sulfur and black is of great 
importance in the vulcanization of rubber. The quantity of 
chemically bound sulfur, when heated with black in @ hydro- 

carbon medium, is the greater the less the oxygen content 

in the black. The removal of oxygen from the surface of 

the black by means of hydrogenization, etc increases the 
chemical absorption of the sulfur on the surface of the 
black. Heating of the black at temperatures higher than 
g00°C in a vacuum or hydrogen atmosphere leads to a decrease 
of the chemical absorption of sulfur on the surface of the 
black. This is due to the connection of the sulfur with the 
free valences of the end oggbon atoms. An isotopic exchange 
of the bound sulfur with S is not possible. It is assumed 
therefore that the sulfur on the surface of the black forms 
resistant monosulfide groups. In view of these facts it is 

Card 1/2 supposed that the sulfur joins the carbon plack mainly at 
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benzothiazole (Mekhanizm vulkanizatsii v prisutstvii 2-ner- 
kaptobenzotiazola) 


FERIODICAL: Kolloidnyy zhurnal, 1958, vol XX, Nr 3, pp 279-287 (USSR) 


ABSTRACT: One of the most-widely used accelerators of vulcanization is 
mercaptobenzothiazole (NBT), named also kaptaks. The mecha- 
nism of its action ha8 been studied in the article. In the 
interaction of MBT and sulfur in the temperature range 
140-180°C, HoS develops. The energy of the activation pro- 
cess is 33.5 kcal/mole. This value is so high that the men- 
tioned reaction cannot be regarded as the principal vulcani- 
zation reaction. One of the intermediate: formed in the 
vulcanization process is a polysulfide of the composition: 


N 
zs * 
ey <2 ~ SyH 


which has been extracted from the mixture by isotope exchange 

and identified by elementary analysis and spectroscopy: 

During heating in the press at vulcanization temperatures, 
Card 1/2 MBT does not combine with the rubber. MBT reacts with rubber 
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only in the presence of sulfur during the vulcanization pro- 
cess. The activation energy of the addition of sulfur to 
natural rubber without an accelerator, and in the presence 

of MBT at the temperature range of 120-160°C, is 35-5 and 
20.95 kcal/mole respectively. It is supposed that the mecha- 
nism of the accelerating action of MBT is determined by the 
formation of 2-thiobenzothiazolyl and persulfhydryl radicals. 
There are 14 graphs and 23 references, 15 of which are Soviet, 
3 English, 2 American, 2 German, and 1 Czechoslovakian. 


ASSOCIATION: Institut tonkoy khimicheskoy tekhnologii imeni M.V. Lomonosova 
(Institute of Fine Chemical Technology imeni M.YV. Lomonosov) 


SUBMITTED: March 2, 1958 


Card 2/2 1. Vulcanization—Methods 2. 2-Mercaptobenzothiarole-<Appl ications 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008-9 


"APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000410720008-9 


69-20-3-5/24 
AUTHORS: Fel'dshteyn, N.S.$ Eytingon, I.I.j Pevaner, D-M+$ Dogadkin, B.A+ 
TITLE: The Vulcanization Action of Some Heterocyclic Disulfides 


(Vulkanizuyushcheye deystviye nekotorykh geterotsiklicheskikh 
disul'fidov) 


PERIODICAL: Kolloidnyy ghurnal, 1958, vol. XX, Nr 3, PP 288-292 (USSR) 


ABSTRACT: The organic di- and polysulfides are very important for the 
intensification of technological processes, because they act 
at the same time as accelerator and as independent vulcaniza- 
tion agents. In the article, heterocyclic disulfides which 
contain in the molecule >N-S-S-N{__ bonds are investigated. 
To these compounds belongs N,N'-dithiodimorpholine. Rubber 
vulcanized by this substance is resistant. to the formation 
of cracks at frequent deformations with an increase of the 
corresponding index from 117-5 to 225 cycles, and is also re- 
- sistant to aging due to the presence of resistant vulcaniza- 
tion bonds. The vulcanization by N,N'!-dithiodimorpholine 
is accompanied by the joining of sulfur and nitrogen. The 
content of the bound, sulfur, considerably surpasses the con- 
Card 1/2 tent of bound nitrogen. The vulcanizing action of the sub- 


AP 
PROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008-9" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008-9 


69-20-3-5/24 


The Vulcanization Action of Some Heterocyclic Disulfides 


ASSOCIATION; Nauchno-issledovatel 'skiy institut shinnoy promyshlennosti, 
Moskva (Scientific Research Institute of the Tire Industry, 
Moscow) 
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Sandomirskiy, D M+} Margolina, Yu.L.} Dogadkin, B-A-$ “xTO- 
khina, L.5. 


ae eel 


Ionic Deposition From Carboxylic Divinylstyrene Latexes 
(Ionnoye otlozheniye jz karboksilsoderzhashchikh divinil- 
stirol'nykh lateksov) 


Kolloidnyy zhurnal, 1958, vol XX, Nr 3, pp 293-297 (USSR) 


The manufacture of rubber products immediately from latex 

by means of ion deposition is based on the interaction of the 
cations of the electrolyte diffused in the latex and the pro- 
tective shell of the globules. The result of this inter- 
action is the astabilization of the globules and the forma- 
tion of a gel. Synthetic rubbers containing carboxyl groups 
in the molecule form very resistant yulcanizates. In the 
article, two carboxyl-containing divinylstyrene latexes are 
investigated with regard to ion deposition. It is shown 

that at an increase cof the pH of the latexes from 4 - 10.1 
the surface tension decreases from 54.2 - 40.1 dyn/em. The 
Ghange in viscosity is negligible in latexes containing 

4 - 10% metacrylic acid. Graph 1 shows that an increase 

in the pH value causes a decrease in the speed of ion de- 
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ASSOCIATION: 


SUBMITTED: 
Card 2/2 


position. The increase of the pH also decreases the relative 
elongation and the ultimate swelling of the latex, but the 
tensile strength and the equilibrium modus increase. In the 
process of ion deposition and the subsequent treatment of 

the films obtained, calcium chloride interacts not only with 
the protective substances of the latex globules but also with 
the carboxyl groups of the polymer molecules, which is the 
cause of the structurization. The calcium atoms may combine 
with two carboxyls in two different polymer molecules con- 
necting them by stable chemical cross bonds. 

There are5 graphs, 2 tables, and 4 references, 2 of which 
are Soviet and 2 English; 

Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni 
Lomonosova (Moscow Institute of Fine Chemical Technology 
imeni Lomonosov). Nauchno-issledovatel'skiy institut re- 
zinovykh i lateksnykh izdeliy, Moskva (Scientific Research 
Institute of Rubber and Latex’ Products, Moscow) 

March 1, 1958 


1. Rubber Products-~Production 2, latex—A: ications 
° | ef 
~-Depesits—Processes = ae 
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Dogadkin, B.A.3 Gul', V.Ya.}3 Morozova, NA 


Wr nitect of Electric Charges Formed During Repeated Defor- 
mations on the Fatigue Resistance of Vulcanizates (0 vliyanii 
elektricheskikh zaryadov, voznikayushchikh v protsesse mno- 
gokratnykh deformatsiy , na soprotivleniye utomleniyu vulka- 
nizatov) 


Kolloidnyy zhurnal, 1958, vol XX, Nr 3, pp 397-398 (USSR) 


Blectroelastic and friction-elastic effects cause electrical 
charges on deformed polymer products. The influence of these 
charges on the fatigue resistance of the vulcanizates has been 
studied in the article. Samples containing from 0-22 weight 
parts of carbon black did not conduct the electrical current 
of 127 v- A sample with 30 weight parts of carbon black broke 
after 215,000 test cycles, if the charges remained on it. If 
the charges were led off, the sample showed no change which 
could have been detected visually after 315,000 test cycles. 
The relative figures for 40 weight parts of carbon black are 
23,000 cycles and 48,000 cycles; for 75 weight parts 8,000 

and 20,000. The removal of the electrical charges, formed 
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rmed During Repeated Deformations of the 
Fatigue Resistance of Vulcanizates 


The Effect of Electric Charges Fo 


during deformation of the polymer Products, increases the 
fatigue resistance two times, 
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AUTHORS: Dogadkin, B.A., Kuleznev, V.N. S0V-69-26-5-21/23 
Pam tea Meda 
TITLE: The Formation of a Gel in the Plastication of Natural Rubber 


and Its Effect on the Strength of Vulcanizates (Obrazovan- 
iye gelya pri plastikatsii natural'nogo keuchuka i yego 
viliyaniye na prochnost! vulkanizatov). 


PERIODICAL: Kolloidnyy zhurnal, 1958, Vol XX, Nr 5, pp 674-675 (USSR) 


ABSTRACT: Gel formation has been observed during the plastication of 
natural rubber. In the early stages of plastication (10 
min), a gel forms amounting to a maximum of 20%. Further 
rolling causes a mechanical dispersion of this gel fraction. 
If the argon atmosphere contains more than 0.1% oxygen, the 
free radicals are stabilized and no gel is formed. -In the 

Card 1/2 absence of oxygen, ramified molecules appear which decrease 
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the rupture resistance of the rubber to 20-40 k Jon® in 
comparison to the usual values of 200-250 kg/em - There 
is 1 graph and 4 references, 1 of which is Soviet and 3 
English, 

ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii in. 
N.V. Lomonosova (Moscow Institute of Fine Chemical Techno- 
logy imeni M.V. Lomonosov) 


SUBMITTED: June 10, 1958 


‘1. Gels--Development 2. Rubber--Processing 3. Vulcanizates 
~-Mechanical properties 
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. - +s AUTHOR: Taubman, A.B. SOV-69-20-5-23/23 


TITLE: The Fourth All-Union Conference on Colloidal Chemistry (Che+- 
vertaya vsesoyuznaya konferentsiya po kolloidnoy khimii) 


PERIODICAL: Kolloidnyy zhurnal, 1958, Vol XX, Nr 5, pp 677-679 (USSR) 


ABSTRACT: The Fourth Ali-Union Conference on Colloidal Chemistry took 
place in Tbilisi from May 12-16, 1956. Kore than 150 papers 
were presented. A.V, Dumanskiy read a paper on the history 
of colloidal-chemical investigations in the USSR. The con- 
ference heard the following reports: V.A. Kargin, V.N. Tsvet- 
kov, S.M. Lipatov, on polymers, their solutions and semi- 
colloids; A.I. Yurzhenko, P.M. Khomikovskiy, on the mecha- 
nism of emulsion polymerization; B.A. Dogadkin, on the pro- 
duction and the properties of the InteEeetyner of natural 
and butadienestyrene rubber; P.I. Zrbov, on the mechanism 
of the formation of polymer films in gluing processes; S.S. 
Voyutskiy and D.M. Sandomirskiy, on colloid properties of 
latex systems; A.S. Kuz'minskiy and A.P. Pisarenko, on the 
properties of rubber and resin solutions; V.A. Pchelin, on 
the structural-mechanical properties of gelatine gels; K.A. 
Demchenko, on solubilization in soap soiutions; 4.V. Du- 

Card 1/4 manskiy, on new methods for investigating the structures of 
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soaps and gels; P.A. Rebinder and his school on structure 
formation in solidification precesses of binding materials; 
A.A. Trapeznikov, S.S. Voyutskiy, B.Ya. Yanpol'skiy, ¢.V. 
Vinogradov, on problems of rheology and structure formation 
in oleophilic systems; L.A. Kozarovitskiy on the mechanisn 
of the printing process and the influence of the rheological 
properties of printing dyes; 1.N. Vlodavets, P.A. Rebinder 
on the process of structure formation in food stuffs; V.I. 
Likhtman, G.M. Bartenev, Ye.D, Shchukin, P.A. Rebinder, on 
deformation processes, the rheological conduct and the de- 
struction of solids and metals; P.A. Tissen (GDR), on the 
surface dispersion of solid bodies; Linde (GDR), on the in- 
fluence of surface layers on the kinetics of heterogeneous 
processes of diffusion exchange; M.Ye. Shishniashvili, M.P. 
Volarovich, N.N. Serb-Serbina, N.Ya. Denisov, Z.Ya. Berest~ 
neva, A.S. Korzhuyev, S.P. Nichiporenko, ¢.V. Kukoleva, F.D. 
Ovcharenko, I.N. Antipov-Karatayev, on structure formation 
in the colloidal chemistry of clays and peat; B.V. Deryagin, 
on the interaction of twisted metal threads in solutions of 
electrolytes; A.D. Sheludko, M.B. Radvinskiy, on the resist- 
ance of free films and foams; S.V. Nerpin, on the hydrome- 
chanics and thermodynamics of thin films and their influence 
Card 2/4 on soil properties; S.Yu. Yelovich, on catalytic processes 
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in foams; Yu. M. Glazman, on the first mathematical theory 
of ion antagonism; O.N. Grigorov, D.A. Fridrikhsberg, S.G. 
Teletov, on the electrokinetic properties of colloids in 
connection with their coagulation by electrolytes; Ye.N. 
Napobashvili on radiation colloidal chemistry; B.A. Dogad- 
kin, on the chemical sorption of sulfur and rubber on car- 
bon black; S.G. Mokrushin, on the formation of thin colloi- 
dal films, N.A. Krotova, on the influence of an electrical 
field on the dispersion of a liquid; &.M. Natanson, V.G. 
Levich, L.Ya. Kremnev, A.B. Taubman, on the resistance of 
emulsions and suspensions in connection with the stabili- 
zing action of structure-mechanical properties of protec- 
tive surface layers; P.S. Prokhorov, B.V. Deryagin, G.I. 
Izmaylova, S.S, Dukhin, on the adsorption of vapors by con- 
densation nuclei and their influence on the formation of 
water aerosols; P.I. Kaishev, O.M. Todes, on the kinetics 
of formation anddestruction of aerosols; A.B. Taubman, on 
Card 3/4 the kinetic wetting in the process of collecting dust by use 
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of solutions of surface-active substances; A.N. Frumkin, 
M.M. Dubinin, B.P. Bering, V.V. Serpinskiy, V.M. Luk'ya- 
novich, L.V. Radushkevich, G.V. Tsitsishvili, N.F. Yermo- 
lenko, on the adsorption from vapors and liquids. 


1. Chemistry--USSR 2. Colloids--Chemical properties 
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aiiee ; ller 
Bere aes and the reinforcing effect of colloidal silica as a fi 
rubber, Dokl, AN SSSR 119 no.6:1170-1173 Ap '58, 
for synthetic | 1hs6) 
1. Nauchno-issledovatel'skiy 4netitut shinnoy promyshlennosti. 
Predstavleno akedemikom P,A. Rebinderom. 
(Silica) (Rubber, Synthetic) 
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AUTHORS: Pibidicdierenh; Fei'ashteyn, Ki 8; Eytinson, i. I. and 
‘ evanet, Ds. Mie 
TITLE: Action of Some Heterocyelic Disulphides as Vulcanisation 


Agents and Accelerators (O deystvil nekotorykh geterots-~ 
iklicheskich disul’fidoyv, kak arentor i uskoriteley 
vulkanizatsii) 


PERIODICAL: Kauchuk i Rezina, 1958, Nr 9, pp 7 ~ 12 (USSR) 


ABSTRACT: * Experiments were carried out on the action of hetero~ 
cyclic disulphides containing: in the molecule >N-S-S-N< 
bonds, especially N,N‘-dithiodimorpholine (DTM). This 
compound was obtained by reacting morphelin with sulphur 
dichloride in a dichlorethane solution at 2 - 4°C in the 
presence of alkali. Pure DIM was obtained after distil- 
lation and subsequent crystallisation. A persentage 
analysis of the product is given. The vuicanisaticn 
astivity of DIM was investigated in tyutadiene-stvrens 
rubber SKS-3O0A, with or without the addition 
of fillers, but which did not contain 8 '%.4% of DTH 
was added to the rubber. The vulicanisation kinetics 
of a mixture containing sulphur was defined at the same 
time. Data on the kinetics of sulphur addition to the 

Card 1/3 rubber at a vulcanisation temperature of 14309 is siven 
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Accelerators 


in a graph (Figel). Fig.2: kinetiss cf changes in the 
rate of swelling of mixtures containing N.N'~dithtodi- 
morpholine (1) DTN, N,N’-dithiodipiperidine (2) DTP and 
sulphur (3). When sulphur is used as vulcanisation azent 
for 120 minutes, no normal vuleanisates are formed. Then 
DIM is used as vulcanising arent good results are ottaiined 
after 45 minutes (Fig.3). The effect of DTH on mixtures 
containing sulphur is graphically shown in Fig.4A. The 
vulcanising aativity or DIM intreases sharply when small 
quantities of mercaptobancothiazole NBT or cf sulphon- 
amide BT are added. Vulsanisation systems containing 
DTM and. dibenzothiazole disulphide (DBTD). but without 
sniphur, san be vuleanised in 40 - 50 minutes at 133°9; 
these optimum conditicns are the same as for velcanisates 
prepared by using sulphonamida and conSiderable quanti- 
ties of aulphur (Fig.4B). Fig.5: Variations in the pla:- 
ticity (according tc Mooney) in mixtures containing DTI. 
and suiphonamide BT. Values on svelling in xylene an? 
Solubility in shloreform after heating for €C minutes 

at 100, 110, 120 and 120°C are given (Table 1). The 
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addition of DIM influene>s the Yesistanc H cant 
sates during repeated cefarmations (Pines) ee iags 
periments show conclusively that DT improve s. considerably 
the properties of the vuleanisates. The kinetiss of the 
addition of S and N, when usine DT and DTP, are Tae 
nae and shown in 2 graphs (Firs. 7 and a}, “There are 
an rie beat and 8 References: 2 English, 53 Soviet 
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AUTHORS: § Gul', V. Ye; Fedyutin, D. L; Dovagkin, Be A. 
- TITLE: The Effect of Chanting the Intermolecular Interaction 


on the Dynamic Fatigue of Rubbers (Vliyaniye izmeneniya 
mezhmolekulyarnogo vzaimodeystviya na dinamicheskuyu 
ustalost' rezin) 


PERIODICAL: Kauchuk i Rezina, 1958, Nr 9, pp 16 + 20 (USSR) 


ABSTRACT: ~ The physical and mechanical properties of yulcanisites 
depend to a considerable degree on the rate of the 
intermolecular interaction. Therefore, a change in 
the character and rate of the interaction vill 
cause a corresponding alteration in the mechanical 
properties of the vulcanisates. Deformation is 
accompanied by disruption of localised Intermolecular 
bonds. A certain amount of heat is, therefore, created 
during the deformation process (Ref.9 and 10). The dis- 
ruption of secondary links causes hysteresis, relaxation 
and formation of heat. ‘This formed heat intensifies 
the chemical reactions ocourring in the vulcanisates. 

A change in the structure oan be observed during per- 
Lodic deformation. These changes depend on its con- 
ditions and on the chemical reactions such as oxidation, 

Card 1/4 polymerisation, eto. Tests were carried out on natural 
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butadiene ~styrene (ratio of the butadiene/styrene equal- 
led 70:50), butadiene-nitrile (ratio of butadiene/acrylo-~ 
nitrile equalled 60:40; 74:26 and 82:18). Dimethylphthal- 
ate (DLS), dibutylphthalate (DBF), dioctylphthalate (DOF), 
dibutylsebacate (DBS), dloctylsebacate (DOS) and vaseline 
oll (Bhi) were uSed as solvents for the vnleanisates. he 
vulcanisates were subjected to svelling, the degree of 
Which is expressed in Percentage. The tatigue raistarss 
was investigated under conditions of Constant final ai. 
plitudes of deformation (Ref.2 and Fig.l). Tests weve 
coy out at room temperature anda frequensy of 254 
oycles/minute. A typical strength/deformation curve for 
a filled vulcanisate based on SKN-40 is Siven in Pig.2. 
These experiments were curried out onthemachine Metal- 
list MRS-2 . Fies.3 ~ 5: changes in the faticue resis-~ 
tance of filled vulcanisates of natural rubber, SKS~30 
and SKN-40 when using the various solvents. <A decress- 
ing rate of the intermolecular interaction durin: 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008-9" 


"APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000410720008-9 


S0V¥/138..58.0.5/11 
The RPPact of Chanzing the intermolecular Interaction on the Dynamic 
Fatigue of Rubbers 


swelling is proved by the changes in the coefficient 
of mechanical losses during swelling and at the 
&lass temperature (Fig.6). These experiments prove 
that the changes in the residual resistance of vulcani- 
sates during sWelling in low-molecular solvents depend 
not only on the degree of swelling, but also on the 
characteristics of the Solvent and the rubber. Changes 
in the fatigue Tesistance of non-filled SKN vulcanisates, 
depending on the Concentration of acrylonitrile, are 
Siven in Fig.%; the dependence of the fatigue resistance 
of filled SKS-30 vulcanisates on the quantity of DNF-1, 
DOF-2x, Vi-3 and DOS-4: Fig.8: When carrying out tests 
on thin samples, the temperature of the sample itsel? 
does practically not depend on the molecular interaction, 
and is Approximately the same as the temperature of the 
Surrounding medium. It can be assumed that solvents 
causing the sharpest decrease in the fatigue resistance 
during swelling of small articles should be responsible 
for the greatest increase of the fatigue resistance in 
larger samples. From results shown in Figs. 9 and Sa 
Card 3/4 it can be seen that the fatisue resistance falls Pros 
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portionately with inorease in the dosase of the plasti- 
olser. The optimum composition of mixtures of the 
material can be defined by investicatins the physical 
action of plasticisers and analysing their effect on 
the swelling of the vulcanisates. In this way the mora 
important properties of vulcanisates, snch as faticre 
resistance, mechanical losses and frost resistance, san 
be improved by using solvents (plasticisers) centaLnines 
characteristic funclonal groups. There are 10 Miypures 
and 15 References: 11 Soviet and 2 Enclish. 


ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii im. 
M. V. Lomonosova (The Noscow Institute for Pine Ghemisul 
Technology im. M. V. Lomonosov ) 
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ogadkin, Be A. SOV/138-58-11-3/14 
Gs eee * eee 3 
TITLE s Vulcar 


iisation Systems for Tyre Rubbors (Vulkanisuyushohiye 
sistemy dlya shinnykh reelny naa 


PERIODICAL: Kauchuk 1 Regina, 1958, Nr li pp 6 = 11 (USSR) 


ABSTRACT: This lecture was read at the meeting for the coordination 
of research work in the field of increasing the pwoperties 
of tyres, Moscow, November 1957. 
This work. is based on experimental data obtai-es by the 
author and M. S. Fel'dshteyn, Z. N. Tarascvaya, LI. 
Eytingon, O- N. Belyatskaya, Vs a, Shershneviy, VY. VY. 
Selyukovey and E. N. Belyayevaye. The physical, chemical, 
and mechanical characteristics of tyres and of laninated 
articles can be increased by apDlying spezial voleantsation 
Systems. These should havea the following shamceristiass 
(a) a special type of vulcanisation when ducing the induce 
tion period sulphur is added at a low rate; (b) the pessi- 
bility of forming vulcanisation structures which are 
resistant to oxidation and therme-mecnanizal effects durin. 
repeated deformations; (3) to safesuard the basic physiscc- 
mechanical properties when increasing the vulsanisation 
temperature and {d) to effect covulcanisation of rubvers 

Cardl/5 Which are based on various types of resins. All the 
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aforementioned characteristics of vulcanisation systems 
depend on the type of rubber, on the composition of 

the vulcanisation group and on the type of accelaritor; 
Sulphonamide derivatives of nerenptobenzothtazols are 
satisfactory vulcanisation aceslerators for butadiene~ 
styrene rubbers. It was found that the kinetics of 
vulcanisation with sulphonanide aoselerators (sulpnona- 
mide BT or Santocure) are defined by S-type curves with 2 
well-defined initial period when Sulphur is added at a 
Slow rate (Pig.1). The dynamics of changes of the equilib- 
rium modulus (Fie.2) or the maximum of swellings is in- 
directly characterised by the induction period of vulzani- 
Sation. Twelve different accelerators with vartous sub- 
Stituents at amim-nitrogen were prepared. The length of 
the induction period depends on such factors as the 
temperature, the concentration of sulphur and on the 
accelerator. One part of the Sulpnonamide is added to 

the rubber during the yvulcanisatton process. Thé second 
part is reduced to the mercaptan and amine (Fic.3). 
Polymer radicals are formed afte. the hydrogen has been 
Split off; these radicals form -.3~ links. The mereaptc- 
benzothiazole formed by reduction of the su lphonanide 
influences the vulcanisation. The curve of the free 


Card2/5 
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mhercaptan shows a maximum which coincides with the maxi- 
mum rate of vulcanisation (Fic.3). At this moment an 
and amines) is observed in the vuleanisation mixture. 
Their simultaneous action is &Yreater than the adiitive 
action of the accelerators of the same conecantrutiang 
(Pis.4). The energy of activation for the addition: 
reaction of sulphur during the induction perfod in mix- 
tures of Sodium-butadiene rubber and sulphonamics 3B? 

is approximately 30 ceal/mol. which is approximately 
equal to the aotivation enersy during the vuleanisation 
of mixtures which do not contain accelerators, Dee to 
the initial slow rate of addition of sulphur in the mix- 
tures the substances maintain their viscosity for a@ con- 
Siderable time (Fig.5). The mercaptobenzsothniazols acti- 
vates the thermo-oxidation and thermal destruction of 
the rubbers. Analagous properties can be observe? in 
Some secondary amines, particularly phenylhydrazine and 
phenyl~p -naphthylamine. Experinents were carried out 
when using tetramethylthiuran disulphide during the 


£ : iar e T wet Fs 
Card3/5 vulcanisation proces3 (Pic.6) he mercaptans 
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and secondary amines also cause reversion of the vul- 
canisation. When the vulcanisation temperature in- 


Strength of the unfilled vulcanisates decreases (Fi-.7). 
Wixtures containing fillers show only small changes on 
increasing the temperature (Pigs. 8 and 9). The rever- 
Sion of vuloanisation can be inhibited at hish temps ra- 
tures (160 - 170°C) by using sulphonamldes, together with 
such accelerators waich cause a bondins: of the amines. 
For instance, sulphonamide BT and thiuram m onodisulphide 
(Fig.10). Urotropine can also be added (Pir.11). Satis- 
factory results were obtained With a mixture of Santozre 
and diphenylguanidine when vuleanising olly butadiene- 
styrene rubber at temperatures up to 173°C (Fir.12), 
Di- and poly-sulphides (for instance di- ard rolr-selphides 
of morpholine )are used as accelerators and vulcanis ation 
agents: fiz.13. No Scorching could be observed at tem 
Peratutes of 110°C when using this compound (Fis.14), 
The stable vulcanisation links ensure a hish degree of 
strength of the bonds and cod fatigue resistance of 
the vulcanisates. Difficulties due to covulcanisins 
Card4/5 between the layers of the casing arise when the laminate 
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cons 
and differing 6ts, which have various concentration 
sation produe Beas yor, the double donds, covuloar’ 
which sec ®8 Such composition of vulcanisation sroune 
begean both ee achronisation of the vuloanisaticnscc.. 
non-compatible mubbers neon ets veel compatible a 
oL : rled out br xT 
: of baradiene te aid a ee inter-polfases 
Figures, — a peores rubbers. There are 14 
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Country : Czechoslovakia H-31 
Cuteworys 3 
Ads, Jour. : 1.3014 
autl or : Beniska, J.; Dogadkin, B. 
Qastituau. 3 
Titic : Effects of Activators on Vulcanization Process, 


II. Effect cf Zine Oxide on Structure of the 
Vuleanizates, 
Oris, Pid. : Chen. zvesti, 1658, 12, No 6, 376-381 


Abatract : Study of the effect of ZnO and stearic acid (I) 
on structure of SKH-vulcanizates of mercaptobenzothiazole 
containing mixes, as determined on the basis of swelling 
kinetics data. ZnO in the presence of I affects substantial- 
iy the rate and extent of cross-linking of rubber: activates 
linking of rubber molecules by sulfur bi-radicals, which 
results in the formation, primarily, of polysulfide bonds, 
and an oxidation of sulfhydryl groups of the ruboer, which 
leads to the formation of mono-, di-, and polysulfide bonds, 
aS a result of which new cross-linkages are formed containing’ 
fewer S-atons. Communication I see RZhKhim, 1¢55, No 5, | 
17728. -- According to the authors! summary. 
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DOGADKIN HBRSHMEV, V.A. 


Reaction of tetramethylthiuram @isulfide with rubber and with 
compounds containing a labile hydregen aton. Vysokon. soed. 1 
no.1:58-67 Ja '59, (MIRA 12:9) 


1. Moskovakiy inatitut tonkoy khimicheskoy tekhnologii ime MV. 


Lomonosova. 
(Disulfide) (Rubber) 
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_ DOGADKIN, B.A.; BELYAYEVA, B.N. 
aeons hess 


Reaction of phanyle Pnaphtylanine with bensoyl peroxides and the 

effect of O-hensoy1-N-phanyl-i- A-wnaphthylhydroxylanine on the 

oxidation of rubber, Vysokom.soed. 1 no.1:123-125 Ja '59. 
(MIRA 12:9) 


1. Nauchno-issledovatel'skiy institut shinnoy promyshlennosti. 
(Antioxidants) (Naphthylamine) (Benzoyl peroxide) 
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DOGADKIN, B.A.; FBL'DSHTRYN, M.S.; BELYAYRVA, B.N. 
Saihiinmmnmermnenen sent abeeme a 


Effect of double systema of vulcanization accelerators. Vysokom 
goed. 1 no.2:254—264 F '59, (MIRA 12:10) 


1. Nauchno-issledovatel'skiy institut shinnoy promyshlennosti, 
Moskva. 


(Vnileanization) 
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CDOGADK IN, Baas, BELYAYEVA, BoM 


Role of free radicals in the low temperature vulcanization 
(formation of sturcture) of rubber. Vysokon.soad. 1 no.2’ 
315-323 F 59. (MIRA 12:10) 


1. Nauchno-issledovatel'skiy institut shinnoy promyshlennosti. 
(Rubber) - (Radicals (Chemistry) ) (Vulcanization) 
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DOGADKIN, Bahasa BELYATSKAYA, O.N.} DOBROMYSIOVA, A.V.; FEL'DSHTEYN, M.S. 
Vulcanization of rubber in the presence of N,N-diethyl-2-benzothiazylsul- 
fenamide as accelerator. Tysokon: soed. 1 one 878-888 Je '59. 

. (MIRA 12:10) 


1.Moskovakiy institut tonkoy khimicheskoy tekhnologii im. Lomonosova. 
7 (Vulcanisation) 
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TUTORSKIY, I.A.; SMELYY, Z.; DOGADKIN, B.A. 


Interaction between carborylated rubber and &-caprolactam, 
Vysokom.soed. 1 no.11:1652-1654 WwW '59, (MIRA 13:5) 


1. Moskovskiy institut ‘onkoy khimicheskoy tekhnologii imeni 
M.Y. Lomonosova. 
(Rubber) (Hexanethylenimine) 
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°5(3) SO0V/69~21-2-9/22 
AUTHORS: Dogadkin, BAe, Kuleznev, V.N., Pryakhina, S.F. 

4 ge LS, 
TITLE: On the Compatibility of Polymers in Solution (K voprosu 


© sovmestimosti polimerov v rastvore) 
PERIODICAL: Kolloidnyy ahurnal, 1959, Nr 2, pp 174-180 (USSR) 


ABSTRACT: This is a report on an investigation concerning the behav- 
iour of mixtures of natural and butadiene styrene rubber 
in a common solution. The experiments have shown that 
mixtures of 5% benzene solutions of natural and butadiene 
styrene rubber exfoliate, if these substances are mixed 
within the limits 1:9 and 9:1. The concentration of the 
laminae is not equal to the initial concentration, For 
any ratio of rubber mixtures, the experimental viscosity 
values are higher, whereas the turbidity of the solutions 
is lower than the additive magnitudes. The increase in 
temperature, or the introduction of large quantities of 
methyl ethyl ketone bring together the experimental and 
additive values of the viscosity of the solutions, i.e. 

Card 1/e2 they increase the compatibility of natural and butadiene 
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On the Compatibility of Polymers in Solution 


styrene rubber. The presence of an interpolymer in a natur- 
al and butadiene styrene rubber mixture prevents exfoliation 
of the solution. According to the authors the observed phe- 
nomena may be considered as the result of molecular asso- 
ciations of prevalently homogeneous composition. There are 
5 graphs and 10 references, 6 of which are Soviet and 4 
English. 


ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii im.M.V. 
Lomonosova (Moscow Institute of Fine Chemical Technclogy 
imeni M.V. Lomonosov) 


SUBMITTED: May 9, 1958 
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5 (4) 
AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


Sov /69-21-2~20/22 


Dogadkin, BeAe, Shershnev, VA. 
aceon. | 


On the Interaction of Tetramethylthiuram Disulfide and Tetra- 
methylthiuram Monosulfide With Rubber (0 vzaimodeystvii 
tetrametiltiuramdisul'fida i tetrametiltiurammonosul'fida gs 
kauchukom) 


Kolloidnyy zhurnal, 1959, Nr 2, pp 244-245 (USSR) 


In order to clarify the character of interaction between 
rubber and tetramethylthiuram disulfide (TMTD) and tetrame~ 
thylthiuram monosulfide (TMTM), the authors investigated 
electronic paramagnetic resonance spectra during the heat- 
ing process of mixtures of rubber with TMTD and THTM. The 
mixtures were prenared on micro-rolls in an argon medium 
and plaved into quartz ampules, which were heated immediate- 
ly in the resonator en argon, vacuum or air). At the heat- 
ing of all mixtures (140%), unique spectra appeared (see 
graph 2), the least intensive in the mixture with TMTM. 

This shows that the interaction mechanism of TMTD and TMTM 
with rubber, probably is common, whereas the kinetic 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008-9" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008-9 


S0V/69-21-2-20/22 


On the Interaction of Tetramethylthiuram Disulfide and Tetramethyithiuram 
Monosulfide With Rubber. ; 


characteristics differ considerably. This is proved by the 
reaction of TMTD and TMTM with geraniol, which can be con+ 
sidered as a model of the structural units of natural rubber. 
At the heating of the mixtures TMTD and TMTM with geraniol, 
and also at their treatment with ultraviolet rays in a quartz 
ampule at room temperature, they acquire é unique red~orange 
coloring, the intensity of which increases more slowly in 
mixtures with TMTM. The facts set forth by the author per- 
mit the conclusion, that TMTM and TNTD interact with rubber 
through a stage of free radicals, and disintegrate according 
to the bonds GC = S and S - S. There are 2 @raphs and 7 ree 
ferences, 2 of which are Soviet, 3 German and 2 English. 

ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii im. M.V. 
Lomonosova (Moscow Institute of Fine Chemical Technolegy 
imeni M.V. Lomonosov) 

SUBMITTED: September 3, 1958 
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SOV/138-59-4—8 26 
AUTHORS: Drozdovskiy, V.F., Sokolov, S.A. and Dogadkin, B.As 


Ly Ka : sa iat untentapehiaaaaial : atta 
TITLE; The Effect of Sulphur-Containing Derivatives of Carvazole 
.on the Regeneration of Rubbers (Sliyaniye serosoderzhas, 
Peeters proizvodnykh karbazola na protsess regeneratsii 
rezin ; 
FERIODICAL: Kauchuk i Rezina, 1959, Nr 4, pp 29-31 (USSR) 


ABSTRACT:The addition of small quantities of activators shortens 

the time of regeneration of rubbers and also makes it 
possible to use smaller quantities of plasticizers. Various 
sulphur-containing compounds such as mercaptans, zinc 
salts of mercaptans and alkyl phenol sulphides are used 
as activators during the regeneration of natural and 
synthetic rubber vulcanisates. “he Polish patent spec- 
ification 35298 (1953) (Ref 6) mations the use of a 
mixture of mercapto~anthracene and mercapto-carbazole. 
The effect of these compounds on tle process of regener- 
ation and on the vulcanization process of a mixture of 
SKB and NK rubbers was investigated. The rubbers. were 
regenerated by heating them for five hours at 180°C and 
tested according to the standard for regenerated tyre 

Cand 1/3 rubbers GOST 3550-54. During the test the product obtained 
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. The Effect of Sulphur-Containing Derivatives of Carbazole on the 
Regeneration of Rubbers 


Card 2/3 
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by interacting carbazole with sulphur monochloride and 
morpholine disulphide was used (Table 1). Literature data 
(Ref 7) indicate that morpholine disulphide itself acts 

as vulcanizing agent and also as a vulcanization acceler- 
atore Experiments were carried out to test the effect of 
the product obtained by the interaction of carbazole .and 
sulphur monochloride gn the vulcanization process of 
natural rubber at 143°C. Results indicated that this 
product also acts as vulcanizing agent ani vulcanizing 
accelerator, but is less effective than morpholine 
disulphide. 3-mercapto carbazole was prepared according 
to data given earlier (Ref 8) and its effect compared with 
that of "Renatsit™ II (Table 2). Results showed that 
3-mercapto carbazole is more active than trichlorothiophenol 
("Renatsit" II). The activity of 3-thiocyanate carbazole 
aud x,J-dithiocyanate carbazole was also tested (Table 3), 
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. fhe Effect of Sulphur-~ D 
Regeneration of Ribtera Te erivatives of Carbazole on the 


ASSOCIATION: Nauchno-issl . 
2 ~issledovatel'skiy 4 
| lennosti (fyre Industry Research Inetinoy) Pronysh- 
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2 15(9) S0V/63-4-1-8/31 
on} 
AUTHOR: Dogadkin, B.A», Professor 
Oe 
TITLE: _ Vuleanization Structures and Their Change During Vulcanization, - 


Thermomechanical Treatment and Fatigue of Vulcanizates (Vulkani- 
zatsionnyye struktury i ikh izmeneniye pri vulkanizatsii, ter- 
momekhanicheskom vozdeystvii i utomlenii vulkanizatov). 


PERIODICAL: Khimicheskaya nauka i promyshlennost', 1959, Vol 4, Nr l, 
- pp 55-62 (USSR) 

ABSTRACT: During vulcanization chemical cross bonds are formed between the 
molecular chains of the rubber. The type, concentration and di-. 
stribution of these bonds is designated here by “vulcanization 
structure". A change in these structures is one of the causes 
of aging and fatigue of the rubber. The sross bonds are of the 
type -C-C- and -C-S,-C-. The interaction of polymer radicals 
between themselves and with the rubber molecules leads to the 
formation of -C-C~ bonds. The interaction of sulfur bi-radicals 
Sys sulfhydryl radicals HS and persulfhydryl radicals HS_ pro- 
duces -C-S,-C- bonds. The exchange of the elementary sulfur 
with the vulcanizate takes place by the radical mechanism. This 
is affirmed by the fact that diphenylpicrylhydrazyl reduces the 

Card 1/3 rate and the degree of tha exchange (Figure 3). For the in- 
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Vulcanization Structures and Their Change During Vulcanization, Thermomechanical 
Treatment and Fatigue of Vulcanizates : 


Sard 2/3 


vestigation of the structure of the sulfur bonds in the vulcani- 
zate sulfur isotopes were used. A relation has been found bet- 
ween the rate of the isotope exchange and the stress relaxation 
of .vulcanizates with various accelerators. The high thermo- 
mechanical resistanoe of -C-C- bonds has been proved on samples 
obtained by means of a 20,000-Cu cobalt source. The stress re- 
laxation of these samples proceeds at a constant rate (Figure 5), 
whereas sulfur vulcanizates show an exponential dependence.- 
During vulcanization first the polysulfide groups unite with the 
rubber. Later they decompose and form bonds with a smaller 
number of sulfur atoms; Zinc oxide has practically no effect 

on the kinetics of the. sulfur-rubber connection, but increases 
the number of the cross bonds in the vulcanizate. Activators, 
like ZnO, reduce the number of sulfur atoms per bond which is 
proved by the lower exchange ability of such vulcanizates. 
Amines and mercaptanes in the presence of oxygen interact with 
polysulfides causing their decomposition. This lowers the 
quality of the rubber by reversing the vulcanization. The 
opetation »roperties of vulcanizates depend on the energy of 
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vulcanization bonds. In samples with tetramethylthiuramdi- 
sulfide which contain -C-C~ and ~C-S,-C- bonds the energy is 

60 ~ 50 kgcal/mole. Their operating properties are better than 
those containing sulfur and diphenylguanidine with a-great many 
~C-S,-C~ bonds and an energy of only 27 kgcal/mole. Fatigue 

of butadiene-xtwmins rubber is accompanied by an increase of 
the isotope exchange 3ue to a decrease of the number of cross 
bonds between the rubber chains- The effect of antifatigue 
agents and antioxidunts is determined not only by thermodynamic- 
al and kinetic conditions, but aiso by topochemioal factors af- 
fecting the direction of the secondary processes of the changes 
in the vulcanization structures; 

There are 15 graphs, 3 tables and 15 references, 9 of which are 
Soviet, 5 English, and 1 German. : 
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15 (7), 15 (9) 
+ AUTHORS: Dogadkin, B. A., Sandomirskiy, D. M., S0V/64-59-5-8/28 
“Wasshivalina, KI, Geller, T. I. 


TITLE: Production and Properties of a Varnish for Rubber Shoes by 
Oxidation of Sodium Butadiene Rubber in Solution 


PERIODICAL: Khimicheskaya promyshlennost', 1959, Nr 5, pp 398 ~ 401 (USSR) 


ABSTRACT: 4. I. Tavetkov, 8. I. Khodosh, and 0. V. Baksht participated 
in the development of the process. In the oxidation of poly- 
butadiene rubber or a vulcanizate of sodium butadiene rubber 
an oxidation product may be obtained which is utilized as a 
film former or serves for the manufacture of adhesive sub- 
stances. Oxidation experiments were carried out with sodium 
butadiene rubber solutions in white spirit in order to obtain 
& varnish for rubber shoes on this basis. The oxidation experi- 
ments were made during a continuous passage of air through the 
solution. A temperature of 120° proved to be most suitable when 
using 11-12% solutions. The course of the process was determined 
as to the viscosity of the solution (Figs 3,4). Since a ten- 
perature increase does not only accelerate the destruction but 
also the structure formation, various substances such as ferric 
Card 1/3 oleate, or ferric atearate, 2% captax + 5% benzoic acid, as well 
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as pure benzoic acid, polyphenols, RPA-2, “renatsite", etc, 
were investigated. The most effective substances were the two 
iron salts (3.5 parts by weight/100 parts by weight (sodium 
butadiene rubber)) with the aid of which the desired consis-~ 
tency of the 12% solution of 16 centipoises in 8 hours at 100° 
(instead of within 15-16 hours at 120°) was attained, thus 
forming considerably less peroxide groups and volatile acids. 
40 1/hour per 1 kg of solution was found as the optimum air 
supply velocity (at 100-120°) (Fig 5). Experiments with iron 
isotopes showed that in the oxidation iron is linked complete- 
ly to sodium butadiene rubber, i.e. it does not only act as 
oxygen carrier (which needs further experiments). The influence 
exerted by the oxidation period on the properties of the fin- 
ished varnish film (Fig 6, diagrams) was investigated. The best 
results were obtained from a varnish to which ferric atearate, 
sulphur, and 2% thiuram (or 4% butyl cymate or 2% carbon- 
black) were added since said varnish dries at 100° in 30 minutes 
(and at 70° in 50 minutes with butyl cymate or carbonblack) and 
Card 2/3 exhibits a correspondingly good adhesion on rubber. shoes. On 
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the basis of the results obtained in the zavod "Krasnyy Bogatyr" 

("Krasnyy Bogatyy" Plant) a suitable plant was designed for the prod- 
uction of a varnish for noncured rubber shoes (Fig 8). A de- 
scription of the plant is given. There are 8 figures and 6 
Soviet references. 
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SOV/138-59-2-6/24 
AUTHORS: Gul’, B. Ye., Degadkin, B. A. and Van Man‘-sya 
” Paci Scopenctcanh Sok a 


TITIO: Investigation of the Effect of Fillers on the | 
Distribution of Deformation in a Vulcanisate Sample 
Subjected to Rupture Tests (Issledovaniye vliyaniya 
napolniteley na raspredeleniye deformatsiy v 
razryvayushchemsya obraztse vulkanizata) 


PERIODICAL: Kauchuk i rezina, 1959, np 2, pp 17-20 (USSR) 


ABSTRACT: The BKlastomer Laooratory of MITKhT imeni M.V.Lomonosov 
developed recently a high-speed photographic method, 
used during rupture tests for vulcanisates (Refs 4-6) 
which makes possible a direct observation of the 
distribution of deformaticns in filled and unfilled 
vulcanisates, The effect of active and inactive carbon 
blacks on deformation properties of vulcanisates during 
rupture processes was investigated. Vulcanisates of 
non-crystallising sodium butadiene rubber were tested, 
the composition of which is given. A large number of 
high-speed photographs were teken of vaulcanisates which 
contained different quantities of carbon blacks, The 
rate of rupture was found to be small at first but 
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increased in stages up to the breaking point. Average 
rates of rupture were calculated and the dependence of these 
on the concentration of carbon black in the vulcanisate 
is given (Fig 1). It can be seen that different curves 
were obtained for channel black and for various types of 
carbon black, Filled vulcanisates show an unequal 
distribution of deformation in the sample (Ref 6). 
During equal stretching additional elongation of a 
sample was observed in the place of rupture, This 
deformation should be accompanied by an orientation of 
the material in the place of rupture and the authors 
determined the degree of this orientation (Fig 2). The 
influence of the degree of filling, also of the filler 
itself, on the deformation curves wes jnvestigated (Fig 3). 
The rupture of vulcanisates is characterized by an 
increase in the time of rupture when increasing the 
concentration of channel black up to 40 parts weight to 

100 parts weight of rubber (Fig 4), A further addition 
of channel black causes a decrease in the time of 

Card 2/4 rupture. Figs 5 and 6 show the physico-mechanical 
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that a minimun average rate of rupture sccurs when 
channel black is used as filler, The formation of 
carbon black structure in the rubber is closely 
connected with the degree cf additional orientation of 
the material in the place of rupture, Investigations on 
the increase of additional orientation during the 
Tupture process in filled Yulcanisate cenfirmec the 
conclusions which were based cn the analysis of high- 
speed photographs taken during the rupture of fillsd 
vulcanisates, There are 7 figures and ? Scviet references, 
ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii 


im, M. V. Lononosova (Moscow Institute for Fine Chemical 
Technology imeni M. OV. Lomones-v) 
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AUTHOR : 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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S0V/69-21-4-10/22 


ml Qh adi ny.Rede » Eytingon,I.1I., Fel'tdshteyn,M.S., Tarasove ZNe, 
mae ova, Ye .N., Lin Yang Ch'ih, Klauzen, N.A. and Pevaner, 
> ie 


Vulcanization of Rubber in the Fresence of Aminomethyl Deri- 
vatives of 2-Mercaptobenzothiazole 


Kolloidnyy zhurnal, 1959, Vol XXI, Nr 4, pp 427-435 (USSR) 


The authors synthesized a number of compounds, condensation 
products of Z=mercaptobenzothiazole and formaldehyde with various 
amines, to test them as accelerators of vulcanization in mix- 
tures of synthetic and natural rubbers. According to the data 

of spectral analysis, the chemical structure of these 2=-mercap- 
tobenzothiazole derivatives is characterized by the presence 

of a “S44 group. The experiments proved that aminomethyl 
derivatives of 2-mercaptobenzothiazole are effective accelera- 
tors of the vulcanization process. Figure 3 (craph) shows the 
vulcanizing activity of these derivatives in comparison with 
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the effect of sulfenamide accelerators, It was further found 
that vulcanization of rubber mixtures with aminomethyl deri« 
vatives is characterized by higher rates in the initial period 

as compared with vulcanization of mixtures containing sulfenamide 
accelerators. In comparison with the latter, aminomethyl deri- 
vatives enter into isotopic exchange with di-2-benzothiazolil- 


disulfide at lower temperatures (graphs 6 and 7)» Aminomethyl 
derivatives of 2-mercaptobenzothiazole do not exert an inde- 
pendent structurizing (vulcanizing) effect on rubber (table 3), 
In this respect they differ from the sulfenamide compounds, 
There are 7 graphs, 3 tables and 7 Soviet references, 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti, 
Moskva (Scientific Research Institute of the Tire Industry, 
Moscow) 


SUBMITTED: 23 December, 1958 
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5(3), 15(9) SOV/B0-32-4~34/47 


AUTHORS s Fel’dshteyn, M.S., Dogadkin,.B.A., Eytingon, I.I., Shcherbachev, 
G.P. and Strel'nikova, NP. 

TITLE: On the Problem of the Effect of the Chemical Structure of 
Sulfenamide Compcunds on Vulcanization Activity (K voprosu o 
vliyanii khimicheskoy struktury sul'fenamidnykh soyedineniy na 
vulkanizatsionnuyu aktivnost') 


PERIODICAL: Zhurnal prikladnoy khimii, 1959, Vol 32, Nr 4, pp 893-901 (USSR) 


ABSTRACT: The authors investigated the effect of various sulfenamide compounds 
as vulcanization accelerators with an aim to find a correlation 
between their vulcanization activity and chemical structure. Repre- 
sentatives of the: two classes of these compounds, namely derivatives 
of the mercaptobenzothiazole and dimethyldithiocarbamic acid, were 
studied. The effectiveness of their action as accelerators was 
investigated on mixtures which consisted of butadiene-styrol rubber 
(SKS-30A). The effect of accelerators on the kinetics of vulcaniza- 
tion is shown in Figure 1 according to data of sulfur addition, in 
Figure 2 according to the changes in solubility 1n chloroform, and 
in Figure 3 according to the changes in the value of the equilibrium 

Card 1/2 module, The kinetic curves of vulcanization presented in Figures 
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1 and 2 show the presence of an initial delayed period of 
vulcanization. Therefore, the authors conclude that this peculiarity 
prevents the phenomenon of premature vulcanization and ensures a 
more lasting staying of the mixtures in the visco-flowing state, 
which is of importance for manufacturing monolithic multi-layer 
items, The application of the described accelerators of vulcaniza- 
ticn is considered as technologically expedient, for instance in the 
manufacture of tire treads. 

There are 12 graphs, 1 table and 7 references, 5 of which are Soviet 
and 2 English. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
(Scientific Research Institute for Tire Industry) 


SUBMITTED: December 11, 1957 
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5(4), 15(9) S0V/76~33--6-35/44 
AUTHORS : Tutorskiy, I. Aes Ginzburg, lL. Ve: Dogadkin, 3B. A. 
midi Gi rita, Ges al 
TITLE: On the Decomposition Mechanism of Disulphides Unter Conditions 
of Vulcanization (0 mekhanizme respada disul‘fidew v usloviyakh 
vulkanizatsii) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 6: 
pp 1401--1408 (USSR) 


ABSTRACT: The decomposition mechanism of organic disulphides used as 
vulcanization accelerators has been insufficiently glarified 

up to now. It is assumed that a deconpositien only Sahkes 
place on the weaker S-S bindings, and not on the C--5 pindings, 
which has been recently doubted. In the prosent paper, the 
decomposition mechanism of the 2,2'.dibenzencthiazolyldi- 
sulphide (I) (altax, DBTDS) was igzestigates under ‘iceaniza- 
tion conditions by means of the S$ D radictouicpe. Mixtures of 
purified Na-butadiene rubber (SKE--30 Sheh (for focassuffs)) 
containing 1 and 2 parts by weight of (I) to 190 parve of 
rubber (R) were exposed to vulcanization. In the yulcanisation 
without sulphur, (I) was used cr thea dimlphids bridge marked 
with $29. The quunsity of (I) deposited on (pn) was dastermined 

Card 1/3 radiometrically (Ref 8), whereby the S.qiantity deposited, 


APP 
ROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008-9" 


"APPROVED FO : 
R RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008-9 


SOY 76-33-67 36/44 


On the Decomposition Mechanian of Disulphides Under Conditions of 
Vulcanization 


from the &-5 binding was determined, whereas the tetal quanti~ 
ty of deposited S was jetermined by 8 chemical method. The 
results obtained show that the qveatity ef total aulphur ¢x~ 
ceads that from the disulphide bridge by mere then 2, which 
points to an asymmetric decomposisicn of (I). Ina yuleaniza- 
tion without sulphur with (1) it secms that, veaites the do~ 
compositicn on the §-S binding: uige an anyama SPs dosompesi~ 
tion on the C-S binding tukes place, which also epplies to 
the vulcanization with guiphur (Zesides (1)). The reaction 
of the (I) deposition, and that of the sulphur cn (rn), occur 
in parallel, and there is a Jineor function between the 
quantity of pound $ and that of (1). The velocity constant 
for the (I) deposition on (rn) rises linearly with the con~ 
centration of (I), but there is a limiting value for the 
added quantity of (1) (about 75% of the added quantity of (I)); 
which is independent of the concentration of (1). Data on 
the composition of the (R)-mixturs (Table 1); on the vulcaniza~ 
tion with § besides (1) (Table 2), as welt as On tne digtri- 
Card 2/3 pution of radioactivity betwien the vulcanizate and the extract 


APPROVED FO : 
R RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008-9 


"APPROVED FOR RELEASE: 06/13/2000 


On the Dec 
Vulcanizat 


CIA-RDP86-00513R000410720008-9 


S0V/76..33-€36/44 


Pp Un er Condi tion of 


(Table 3) ar 
8 given. There 
14 references, 11 of which ee : ‘ables, and 


8 


SUBMITTED; 


Card 3/3 


APPROVED FOR RELEASE: 06/13/2000 


December 23, 1957 


CIA-RDP86-00513R000410720008-9" 


"APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000410720008-9 


5/138/59/000/011/002/011 


15-920 Glow 2109,2209 . A051/A029 
AUTHORS: Tarasova, Z. Ne} Fedorova, T. Vo3 Dogafikin, B. A. 
TITLE: The Effect of the Vulcanization Gemperature on the Structyre 


and Properties of Vuleanizates Made of Butadiene-Styrene and 
Isoprene Rubbers 


PERIODICAL: Kauchuk i Rezina, 1959, Now 11, PP. 7-14. 


TEXT: The temperature effect (between 133 and 200°C) on the structure 
of KC-30AN(SKS-30am) ,C KU(SKI) and vulcanizates was studied in order to 
find a way to intensify the vulcanization process and obtain rubber resist~ 
ant to high temperatures. The thermal and thermo-oxidizing treatment of , 
the butadiene-styrene rubbers at 200°C causes structuralizing. The effect x 
of the structuralizing was evaluated by the magnitude of maxinum swelling 

and from the physico-mechanical properties. Figure 4 indicates that the 
presence of admixtures in the rubbers affects the structuralizing process. 

The SKS-30AM rubbers, extracted with ethanol-toluene have 4 higher rate and 
degree of struocturalizing. It is found that the structuralizing greatly 
increases with the introduction of carbon blacks into the SKS-30AN-based 
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rubber mixtures, whereby the channel carbon black causes the greatest effect. 
An infrared spectral analysis of commercial and purified SKS-30AM was con- 
ducted, over a period of 6 hours, and it was seen that both vulcanizates ex- 
hibit only slight oxidation as compared to the initial rubber. The unsatu- 
ration of the rubber greatly decreased as a result of heating. The data of 
the infrared spectra show that the presence of the 1,4 double bonds decrea- 
ses in unpurified commercial rubber from 79 to 29% and in the extracted 
rubber to 32% (Table 1). This is due to the formation of intra-molecular .- 
cyclic structures and to oxidation, and not to the polymerization processes 
taking place, since the number of formed transverse bonds corresponds to 

the loss of no more than 2% of the double bonds, if it is considered that 

the process takes place completely along these bonds. Further studies vere X. 
made on vulcanizates from SKS-30AM rubber, obtained with various accelera~ 
tors, as to the effect of temperatures within the range of 133-173°C on the 
structure and properties of these vulcanizates. It was seen that in the 
vulcanization of non-filled mixtures from SKS-30AM and SKI with sulphena- 
mide accelerators a clearly expressed reversion takes place which is 
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in the vulcanization temperature if sul phenamide accelerators are used, 

applying the vulcanization system containing NN-diethyl-2 benzothiazole 
sulphenamide and tetramethyl thiurammonosulfide, There are 3 tables, 7 sets va 
of graphs and 8 references: 6 Soviet, 2 English, 


ASSOCIATION: Nauchno-issledovatel'akiy institut shinnoy promyshlennosti 
(Scientific Research Institute of the Tire Industr ) 
Oe Of the Tire Industry 


Card 3/3 


-9" 
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008 


"APPROVED FOR : 
RELEASE: 06/13/2000 CIA-RDP86-00513R000410720008 
-9 


- '§ (4), 5 (2)s 5 (3) 
- AUTHORS: - Feltdshteyn, M. S-s Eytingon, I. I-y gov /20-126-4~28/65 
: Dogadkin, Be Ae 


TITLE: The Yuloanigation Effect of o-Mercaptovenzothiazol Derivatives 


PERIODICAL: ieee Akademii nauk SSSR, 1959, Vol 1428, Nr 4, PP 136 - 139 
USSR ‘ : 


ABSTRACT: The problem of finding vulcanization systems, particularly vul- 
: es canization accelerators, with given properties 4s complicated 
by the fact that the influence of the chemical structure of j 
these accelerators on their vulcanization activity has not yet 
bean clarifiad. Therefore, experimental investigations in this 
respect are interesting both from & theoretical and practical 
point of view. The present paper investigates the yulcanization 
effect of several, chemically different gui phene-amide deriva~- 
es of the substance mentioned in *he sitle (see Scheme) « 
They were: N,Ndiethyl-2-benzothiazol-sul phen amide (1)s 
Foxy _diethy? ene-2-benzothiazol~su) Pych® amide (2), N-cyolon 
hexyl-2-benz othiazol-sulphene amide (3), N,N-dicyclohexyl-2~ben~ 
zothiazol-sulphene amide (4), and N-phenyl-2-benzothiazol~ 
sulphene amide (5). Figure 1 (Curve 3) shows that, by use of 
Card af5 (2)> the induction period of the yulcanization ig’ more distinct- 
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ly marked than by use of (1) and (3) (Curves 1 and 2). A con- 
siderable extension of the induction period is observed in the 
transition from.(3) to (4) (Curve 4). The vulcanization activi- 
ty is also reduced by replacing the cyclohexyl radical by a 
phenyl radical. Thus, it waa proved that - by introducing radi- 
cals of different structure into the amino group of benzothia- 
zol-sulphene amides - accelerators can be produced which con- 
siderably differ from each other with respect to their vulcani~ 
zation activity. This applies particularly to the duration of 
the induction period of vulcanization. A thesis established by 
the authors is of interest, according to which a rapid accel- 
eration of vulcanization in the initial stage is observed on 
sransition from the sulphene-amide compounds with a character- 


istic group ~ S$ — N - to compounds containing the groups 


-S-C-N- (Fig 2). The data on the change in maximum 


syalitne, liso mentioned here, show that the structuration ef- 
Card 2/3 fect appears at an earlier vuloanization stage in the presence 
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Derivatives 
of >-mercaptobenzothiazol. derive l Ts as compared with sulph- 
ene-amide compounds» This regulation possibility of the vul- 


canization dynamics by suitable goceleravors is of high tech- 
nical importance. The use of accelerator (2) prefer 
as against (1) for rubber mixtures with hig 
soot is finally discussed. The resviting yuLcaniza 
also favors the hi gth of multilayered rubber 
products (Ref 4), and incr > the valcani- 
mates to repeated deformation (Ref 1)- 
4 table, and 4 Soviet references. 


Nauchno-issledovatel 'sKkiy ingtitut shinnoy promyshiennosti 


ASSOCIATION: 
(scientific Research Institute of the Tire Industry) 


PRESENTED: May 26, 1959, by A- A. Balandin, Academician 


SUBMITTED: May 26, 1959 
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